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1. An appeal briefwas filed on 22 August 2005. A review of the arguments in the

appeal brief makes it clear that the cited and applied Moslehi reference is not being

understood in the appeal brief. As it is clearly unfair to applicants and to the assignee to

send the case to appeal, with the time the appeal process takes, when the arguments are

so clearly based upon a misunderstanding of one of the references, the finality of the

rejection of 24 March 2005 is withdrawn. A new rejection below is being made in hopes

that a new reference can be better understood and thus prosecution may be advanced.

2. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all

obviousness rejections set forth in this Office action:

(a) A patent may not be obtained though the invention is not identically disclosed or described as set

forth in section 102 of this title, if the differences between the subject matter sought to be patented and
the prior art are such that the subject matter as a whole would have been obvious at the time the

invention was made to a person having ordinary skill in the art to which said subject matter pertains.

Patentability shall not be negatived by the manner in which the invention was made.

3. Claims 1-29 are rejected under 35 U.S.C. 103(a) as being unpatentable over

Mozumder et al (US 5,661,669) and Miller et al (US 6,643,557) in view of the

acknowledged prior art.

As in claim 1, Mozumder teaches a system in which there is an etching system for

processing semiconductor wafers; see, for instance, column 3, lines 12-31 which refers to

parameters such as "etch rate Qine 22) and etch rate uniformity Qines 22-23). Such a

etching process win comprise "one or more etching components". The Mozumder

reference teaches an etch component controller (controlling circuit 14 and adjusting

circuit 16). The reference has measuring system for measuring at least one process
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parameter; the measuring system "functions to measure one or more actual quality

characteristics of the process", "may comprise any appropriate in-situ sensor that is

operable to provide real-time measurement of quality characteristics of a semiconductor

fabrication process", and may comprise "an appropriate critical dimension sensor"

(column 4, Unes 24-25, 30-33, and 34). There is a process analyzer (comparing circuit

24) coupled to the measuring system (see figure 1) that receives the measured

parameters to determine whether adjustments to the etching components are needed to

fabricate the features within desired critical dimension tolerances.

Mozumder does not teach any particular measuring device, merely stating that

"any appropriate in-situ sensor" may be used. It would have been obvious to use "any

appropriate in-situ sensor", including those which direct light onto the wafer" and make

the measurements "based on light reflected from the wafer", such as known

scatterometers (or other such optical measuring devices, such as, for example, an

ellipsometer; claim 1 is not Umited to scatterometry). Miller et al, for example, teaches

using scatterometry to control an etch process, which will comprise "one or more

etching components", see figure 4 in particular, with box 420 ("acquire and analyze

scatterometry data") and boxes 440 and 450 ("perform feedback corrections" and

"perform feed-forward corrections", respectively).

Neither Mozumder nor Miller explicitly teaches using scatterometry to measure

"multi-slope features", although the Miller reference does teach using is to obtain "line

shape adjustments" (column 5, lines 19-21 and column 8, lines 13-15). The instant

specification presents the necessary scatterometry techniques to practice the invention

as being known in the prior art (page 12, Unes 12-16: "The scatterometry system 822
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employed in the measuring system may be any scatterometry system suitable to carry

out the present . . . [s]catterometry systems are well known in the art and therefore

further discussion related thereto is limited for sake of brevity.").

As those in the art, as shown by Miller, knew that scatterometry can be used to

control an etch process including "line shape adjustments", and knew that scatterometry

could be used to measure multi-slope features, it would have been obvious to control

such multi-slope features using scatterometry in systems such as taught by Mozumder

et al and Miller et al

As shown by Miller, it is known in the art to use scatterometry to measure

dimensions on a wafer for process control, and as shown by Mozumder et al it is known

that such measurements used for process control can be made in situ. It would have

been obvious to use the scatterometry for such in situ measurements and control

because it is known that scatterometry can be used to make measurements that are

appropriate for process control, and it is known to make measurements appropriate for

process control in situ. There is nothing in the art that would suggest to those in the art

that scatterometry would cease to work if the object being measured is in a process

chamber.

Having the computer to store the measured parameters to have them available

for analysis of the process or processing system, or other purposes, would have been

obvious.

Similarly for claim 8. Claim 8 calls for "partitioning the wafer into one or more

portions". It is noted that the claim includes one portion, which is not dividing the wafer

at all. Further, the claim does not use this "partitioning" in any manner, such as



Application/Control Number: 09/893,803 Page 5

Art Unit: 2877

obtaining different measurements from different portions, controlling the processing

separately for each portion, or the like. Similar to claim 8 is claims 12 and 13. As in claim

8, claims 12 calls for, but does not use in any manner, "partitioning the wafer into a

plurality of grid blocks", and claim 13 calls for, but does not use, "partitioning the wafer

into a plurality of portions. The claims call for no more than etching and measuring "at

least one portion of the wafer"; thus any etching or measurement that treats any two

sections of the wafer differently, such as etching different structures on different areas

of the wafer, will partition the wafer in the manner of the claims.

Claim 14 calls for a data packet containing the information that will be used in a

system such as is claimed in claim 1. As set forth above, the system of claim 1 required

data to be generated and sent, and such data will comprise a "packet".

As for claim 15, as set forth above relative to claim 1, it would have been obvious

to determine a desired profile of a feature on a wafer, etch the device to conform to the

profile, detect the actual profile using scatterometry, and to adjust the etching system as

necessary to produce the desired multi-slope profile. See in particular the comparing

circuitry 24 of Mozumder et al.

As for claim25 and 29, see the discussion of claim 1 above, which sets forth the

rational for the obvious what is claimed in these claims.

As in claims 2, 9, 10, the known scatterometry systems, including those discussed

as known in the prior art, collect reflected light.

As in claim 3, it would have been obvious to use any measurable dimension of

recognized importance, including the height, width, slope, etc. of the features. As in
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claim 4, this is true even in the known devices in which there are feature angles that are

not right angles.

As for claims 5 and 6, see the discussion of claims 8, 12, and 13 above. As there,

the partitioning of the wafer into a plurality of grid blocks is claimed as no more than a

type of non-limiting "mental step" that is met whenever the etching and measurement in

done in a manner in which different areas of the wafer are treaterd differently, such as,

for example, the measurement is made in a manner in which at least a part of the wafer

is measured and another part is either not measured or measured separately; this

"partitions" the wafer in the manner claimed.

As in claim 7, the use of "scatterometry signatures" is a well-known manner of

implementing scatterometry.

As in claims 11, 16, Mozumder teaches comparing the measured parameter with

acceptable parameters. In order to compare the measured parameters with the

acceptable parameters, it is at least obvious to store the acceptable parameters so the

comparing circuit can make the comparison.

As in claims 17-19 and 26-28 the device of Mozumder analyzes the parameters of

the etching of the device by comparing them with previously determined acceptable

parameters. As set forth above, it is at least obvious to store the measured parameters.

As in claims 20-24, it appears that these are known manners of operating the

controlling the etching and measuring device, and appears to be a part of the material

the specification treats a so well-known that no particular disclosure needs be set forth

in the specification.
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4. Several of the claims (independent claims 8, 12, and 13, and dependent claim 5,

for example), claim broadly that the wafer is partitioned into a plurality of portions (or

similar language in other claims). The instant specification discloses that "each portion

is individually regulated and individually controlled by the processor 814 via the etch

controller 818 ..." (instant specification, page 14, lines 1-2). This appears to go beyond

the general known use of a in-situ measuring device to make real-time measurements to

control the etching as taught by the art of record, and it does not appear that the instant

specification presents this disclosed partitioning and individual control of a plurality of

individual portions as prior art material which is sufficiently well-known that mere

mention is sufficient for full disclosure. Thus this disclosed material appears to be

allowable, although, as set forth above, it appears not to be claimed in a manner that

actually distinguishes it from known general use of in-situ measurements for control of

the etching. Claims that are more specifically directed to this material, with a plurality

of portions (rather than, for example, "one or more") that are, as disclosed (but not now

claimed), "individually regulated and individually controlled" would be allowable.

5. The appeal brief filed 22 August 2005 argues on page 6 that the final rejection

"erroneously asserted" that the previously applied Moslehi reference shows the in-situ

use of an optical measurement device for process control. This allegation is so clearly

false that it cannot possibly be that the Moslehi reference has been understood. See, for

example, column 5, lines 60-62 ("The existing commercial processing equipment

usually lack suitable in-situ sensors for real-time process control and equipment

diagnostics applications"), column 6, lines 43-46 ("the real-time in-situ sensors 26 are
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employed for important tasks including ... real-time feedback control 30, and

process/equipment diagnosis and prognosis 36."), column 6, lines 65-67 ("the tasks of

in-situ dielectric thickness measurement may either be performed in real time (for real-

time rate control)")? and column 8, lines 50-52 ("This type of factory relies on intelligent

real-time process control based on extensive use of in-situ sensors ..."), Moslehi

discusses optical sensors (abstract, lines 7 et seqq: "Opto-electronic control box (214)

includes circuitry for measuring the amounts of laser powers coherently reflected from

and transmitted through the semiconductor wafer (124) surface and the amounts of

electromagnetic powers scatter reflected from and transmitted through the

semiconductor wafer (124) surface. Specular, scattered, and total reflectance and

transmittance as well as surface roughness values for semiconductor wafer (124) are

determined based on measurements of coherent and scatter reflected and transmitted

laser powers"). Moslehi mentions etch processes, and clearly intends, by any fair

reading, to have the various controls (30, 32 in figure 1, for example), apply to etch

processes. There can be no doubt that the Moslehi reference knows of, presents, shows

and teaches the in-situ use of an optical measurement device for process control in

processing tools. Thus there can also be no doubt that the allegation to the contrary

demonstrates a profound misunderstanding of that reference.

The appeal brief, in the sentence bridging pages 6 and 7, argues that Moslehi "is

silent with regard to the claimed limitations of in-situ regulation of an etch process ...

comprising one or more etching components operative to etch at least one aspect of a

multi-sloped feature on a wafer and an etch component controller for controlling the

one or more etching components" [emphasis omitted]. Read literally enough, that
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statement is true in that the Moslehi reference cannot be apphed by itselfunder 35 USC

102 or under 35 USC 103. However, it was not so apphed, so read that hterally the

statement would by irrelevant and would thus be, if that were the intended reading,

non-responsive as it is directed to a rejection that simply has not been made. Assuming

that this statement was intended to be responsive and to address rejections that have

actually been made, then the statement cannot have been intended to be read that

literally. As the rejection does not present the Moslehi reference as teaching, or by itself

suggesting, the use of optical measuring instruments to measure multi-sloped features,

the sentence, if it was intended to be relevant and to be responsive, must have been

intended to be read "is silent with regard to the claimed limitations of in-situ regulation

of an etch process ... comprising one or more etching components operative to etch at

least one aspect of a ... feature on a wafer and an etch component controller for

controlling the one or more etching components". As set forth above, this the Moslehi et

al reference clearly does teach. So again, there is a clear misunderstanding of that

reference.

6. It is, as noted above, clearly not a useful exercise to send to appeal a case in which

the arguments are so clearly based upon such a deep misunderstanding of the reference,

particularly, as noted above, when there is a real possibility of allowable subject matter.

In an attempt to advance the prosecution, the rejection has been redrafted. The

Mozumder et al reference shows, in figure 1, an in-situ sensor (18) attached to a

semiconductor processing unit (20) with measurement being used to adjust the

processing unit. Clearly, this reference is not "silent with regard to the claimed
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limitations of in-situ regulation of an etch process ... comprising one or more etching

components operative to etch at least one aspect of a ... feature on a wafer and an etch

component controller for controlling the one or more etching components"

7. Any inquiry concerning this communication or earlier communications from the

examiner should be directed to RichardA Rosenberger whose telephone number is (571)

272-2428. The examiner can normally be reached on Monday through Friday during the

hours of 8:00-4:30.

If attempts to reach the examiner by telephone are unsuccessful, the examiner's

supervisor, Gregory J. Toatley, Jr. can be reached on (571) 272-2800 ext. 77. The fax

phone number for the organization where this application or proceeding is assigned is

703-872-9306. Information regarding the status of an application may be obtained from
the Patent Application Information Retrieval (PAIR) system. Status information for

published applications may be obtained from either Private PAIR or Public PAIR. Status

information for unpublished applications is available through Private PAIR only. For

more information about the PAIR system, see http://pair-direct.uspto.gov. Should you
have questions on access to the Private PAIR system, contact the Electronic Business

Center (EBC) at 866-217-9197 (toll-free).

R. A. Rosenberger

28 October 2005


